Water Quality Index has been applying in the present study to assess suitability of groundwater quality for drinking purposes in Ratmao -Pathri Rao Watershed, Haridwar District, India. This was carried out by subjecting twenty one groundwater samples, collected from eleven selected site, to comprehensive physico-chemical analysis. Nine parameters have been considered for calculating the WQI such as: pH, total hardness, calcium, magnesium, bicarbonate, chloride, nitrate, sulphate, and total dissolved solids. The computed WQI shows that 48% of water sample falls in excellent categories and 48% falls in the good water category. On the other hand one site located at Teliwala village which represent 4% falls in very poor categories. Such waters are not suitable for drinking purposes under normal condition and further action for salinity control is required. The high value of WQI at this site has been found to be mainly due to the higher values of TDS, Ca 
INTRODUCTION
According to World Health Organization, about 80% of all the diseases in human beings are caused by water. Once the groundwater is contaminated, its quality cannot be restored by stopping the pollutants from the source therefore it becomes very important to regularly monitor the quality of groundwater and to device ways and means to protect it. WQI, a technique of rating water quality, is an effective tool to assess spatial and temporal changes in ground water quality and communicate information on the quality of water to the concerned citizens and policy makers (Mishra and Patel, 2001 ) (Tiwari and Mishra, 1985) . WQI is defined as a rating reflecting the composite influence of different water quality parameters, which is calculated from the point of view of the suitability of groundwater for human consumption. WQI has been successfully applied to asses the quality of groundwater in the recent years due to its serves the understanding of water quality issues by integrating complex data and generating a score that describes water quality status. Horton (1965) has firstly use the concept of WQI then developed by Brown et.al. (1970) and improved by Deininger (Scottish development department, 1975) . The development of WQI for groundwater is described in the several studies (Backman et al. (1998) , Soltan (1999) , Stigter et al. (2006a, b) , Saeedi et al. (2009) , Ramakrishnalah et al. (2009 ), khaleed, 2010 and (Rizwan and Singh, 2010 .
The objective of the present work is to apply WQI to assess suitability of groundwater for drinking proposes in Ratmao -Pathri Rao Watershed; Haridwar District, India. The study area is located between latitudes 29° 50' 00" to 30° 11' 21" North and Longitude 77° 54' 19" to 78° 06' 21", covering an area of approximately 430 km 2 (Fig.1) .
MATERIALS AND METHODOLOGY
Groundwater samples were collected from 21 locations during post-monsoon period (April 2003) . Each of the groundwater samples was analyzed for 12 parameters such as pH, TDS, total hardness, bicarbonate, chloride, sulphate, nitrate, calcium, magnesium, sodium and potassium using standard procedures recommended by APHA (1998). Details of sampling locations along with their latitude and longitude are presented in Table 1 . The location of the collected sample were selected on the basis of hydrgeological unit and different land use pattern .The ground water samples were collected in acid  According to the relative importance of the chemical parameters in the overall quality of water for drinking purposes specific weights are assigned to them as indicated in table 2. The most significant parameters have a weight of 5 and the least significant a weight of 1. Nitrate playing a prominent role in ground water quality for drinking purposes (Ramakrishnalah et al., 2009) , thus maximum weight of 5 has been assigned to this parameter whereas the magnesium is not harmful to ground water quality for drinking purposes and the weight of 1 is given to the magnesium (table1).  Compute the relative weight (W i ) by using the following equation:
Where, W i is the relative weight, w i is the weight of each parameter and n is the number of parameters. 
The computed WQI values are classified into five types, "excellent water" to "water, unsuitable for drinking" (table 3) . The degree of a linear association between any two of the water quality parameters, and water quality parameters with WQI as measured by the simple correlation coefficient (r) is presented in Table  5 . Correlation analysis measures the closeness of the relationship between chosen variables. If the correlation coefficient is nearer to +1 or -1, it shows the perfect linear relationship between the two variables. This way analysis attempts to establish the nature of the relationship between the water quality parameters and WQI. It is observed that the TDS variations are mainly controlled by calcium (r = 0.9), Sodium (r=0.89), Potassium (r = 0.69), Nitrite (0.85), Sulphate (r = 0.92) and Chloride (r = 0.96) concentration. In some site the relationship between Mg and Cl is highly significant indicates that the hardness of the water is permanent in nature. Computed WQI also show that the highly significant interrelated with the values of TDS (r = 0.93) Ca (r = 0.9), K (r = 0.85), NO 3 (0.97), SO 4 (r = 0.85) Cl (r = 0.93) Fig. 2) . The mean concentration of TDS was less than desired limit of 500 mg/L with a maximum value as high as 1320 mg/L at Telliwala village due to dense residential area and due to intensive irrigation. The higher values of total dissolved solids are attributed to application of agricultural fertilizer contributing the higher concentration of ions in to the groundwater (Rao, 1986) . High values of TDS in groundwater are generally not harmful to human beings but high concentration of these may affect persons, who are suffering from kidney and heart diseases (Gupta, et al, 2004) . Water containing high solids may cause also laxative or constipation effects (Kumaraswamy and Pollut Res, 1999) .
The Hydrogen-ion concentration (pH) values are one of the important factors of ground water. The mean value of pH was lower than the desired limit (8.5) prescribed by BIS In some places pH values outside of the desirable ranges indicating alkaline nature of groundwater. Total hardness of water is a measure of dissolved Ca and Mg water expressed as (CaCO3) (Mitra et al. 2007 ). According to the grading standards of total hardness (TH), groundwater can be divided into soft water (TH<150mg/L), moderately hard water (150<TH<300mg/L), hard water TH>300 extremely hard water TH>450 mg/l water. Total hardness (TH) values range from 5 to 41 mg/L where a mean and a standard deviation were measured as 21.1 and 11.1 mg/L respectively (Table. 2). Accordingly, the groundwater quality in study area is general classify as soft water , is 25 to 137 mg/L as shown in figure (4). All samples were within maximum permissible limit. Low concentration of calcium ion is observed in Well (15) north of the study area due to its location nearby spring line; therefore dilution may occur.
The values of magnesium vary from 8.5 to 38.9 mg/l (Fig.4) . All samples within the maximium permissible limit. In general the source of magnesium in groundwater is the minerals containing magnesium; it is washed from rocks and subsequently ends up in water. Magnesium has many different purposes and consequently may end up in water in many different ways (Deshpande and Aher, 2012) . Chemical industries add magnesium to plastics and other materials as a fire protection measure or as filler. It also ends up in the environment from fertilizer application and from cattle feed. In the study area the rock type is indurate to compacted clastic sediments hence the source of magnesium in the groundwater is clay. All groundwater contains some sodium because most rocks and soils contain sodium compounds from which sodium is easily dissolved. The increasing pollution of groundwater has resulted in a substantial increase in the sodium content of drinking water. According to the (WHO, 1993) The European Economic Community (EEC) has prescribed the guideline level of potassium at 10 mg/l in drinking water. As per European Economic Community (EEC) criteria, 30% samples exceeding maximum permissible limit while 70% samples of the study area fall within the guideline level of 10 mg/l. Though potassium is extensively found in some of igneous and sedimentary rocks, its concentration in natural waters is usually quite low. This is due to the fact that potassium minerals offer resistance to weathering and dissolution. The chloride content was found to be well within the permissible limits. It is a widely distributed element in all types of rocks in one or the other form. Therefore, it is high in ground waters, where the temperature is high and rainfall is less (Ramakrishnalah, et al, 2009) . Soil porosity and permeability also has a key role in building up the chlorides concentration (Chanda, 1999) .
The nitrate value varies from 0.4 to 261 mg/l in the study area, as shown in fig.8 The nitrate value for the study area is found to be more than 45 mg/l as per (WHO, 1993) in three location due to overapplication of fertilizer from agricultural land..
Water Quality Index (WQI):
The computed WQI values for 21 wells in Ratmao-Pathri Rao watershed ranges from 37 to 240 as shown in fig.5 and therefore, can be categorized into four types "excellent water" to "very poor water ". Table 4 shows the percentage of water samples that falls under different quality. Accordingly 48% of wells water falls in class (I) (excellent water) and 48% falls in class (II) (good water). On the other hand only one site at Telliwala village exceeds (100) the upper limit for drinking water which represent (4 %) of the wells have class (III) (very poor water).
The reason of increasing WQI is considered this region as a drainage system for a groundwater from north east toward south west. In this part, the groundwater quality may improve due to inflow of freshwater of good quality during rainy season. The high value of WQI at this station has been found to be mainly due to the higher values of TDS, Ca 
CONCLUSION
In the present study water quality index has been computed to assess suitability of groundwater quality for drinking purposes in Ratmao -Pathri Rao Watershed, Haridwar District, India. Twenty one groundwater samples were collected from eleven selected site, to comprehensive physico-chemical analysis. For calculating the WQI nine parameters have been considered such as: pH, total hardness, calcium, magnesium, bicarbonate, chloride, nitrate, sulphate, and total dissolved solids. The result shows that 48% of water sample falls in excellent categories and 48% falls in the good water category. Only one site at Tellwala village the WQI exceeded the upper limit for drinking water. It represents four percent of the studied samples laying in fourth class of WQI (very poor water). The high value of WQI at this site has been found to be mainly from the higher values of calcium, potassium, nitrate, total dissolved solids, bicarbonate, and chloride in the groundwater REFERENCE American Public Health Association (APHA), (1998).
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